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Abstract
Introduction
Changing food choice architecture in school cafeterias through be-
havioral economics may increase student selection and consump-
tion of healthy foods. However, most research assesses the effects
of short-term interventions. We evaluated a year-long choice ar-
chitecture intervention implemented by school food service staff.
Methods
Food service staff from 6 secondary schools in one school district
received training and support to implement behavioral economics
strategies in their cafeterias to promote student selection of fruit,
vegetables, and low-fat white milk. We compared student selec-
tion and consumption of these foods in the intervention schools to
5 comparison schools in the same district on the basis of visual as-
sessment of plate waste. We applied a difference-in-differences
approach to estimate intervention effect.
Results
Data for 902 students were assessed at baseline, and data for 1,407
were assessed at follow-up. In fully adjusted analyses for all stu-
dents, there were significantly greater absolute increases in the
proportions of intervention school students selecting any fruit, in-
cluding (0.09) and excluding (0.16) juice, and students selected
more fruit items including (0.21) and excluding (0.17) juice. The
absolute increase in proportion of intervention students consum-
ing fruit excluding juice (0.14) was significantly greater. However,
in some analyses, fewer intervention students who selected fruits
or vegetables ate them, or they ate fewer of them. There were no
intervention effects for vegetables or low-fat white milk.
Conclusion
Our results indicate that behavioral economics–based choice archi-
tecture can promote student selection of healthy foods, but they
raise questions about whether it increases their consumption.
Introduction
School meals reach more than 31 million US students daily, and
more than 70% are served to low-income children (1). Nutritious
school food can reduce health disparities and improve students’
diet and health (2–4). Changes in federal standards for the Nation-
al School Lunch Program increased availability of healthy school
food (5), although some of the food may go uneaten (6).
Choice architecture based on principles of behavioral economics is
used  to  encourage  children  to  choose  healthy  foods  at  school
(7–10). Behavioral economics is rooted in psychology research,
showing that subtle environmental factors can influence decisions
and behaviors (11). In school lunchrooms, choice architecture con-
sists of small, low-cost changes in convenience, attractiveness, and
visibility of foods to encourage healthier choices. Such changes
include offering healthy items as default selections, in “grab-and-
go” combinations, with creative names, and in multiple locations
(12).
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Although choice architecture may improve students’ selection and
consumption of healthy food (13–15), rigorous studies are few and
inconclusive (16,17), and many use small sample sizes (18–20),
lack control  conditions (14,15,18,19),  or last  for short  periods
(13,18). Researchers, not school staff, designed and implemented
many of the interventions, which limits replicability. We evalu-
ated whether a year-long choice architecture intervention imple-
mented by school cafeteria managers changed student selection
and consumption of healthy foods.
Methods
Intervention
The Centers for Disease Control and Prevention’s Community
Transformation Grants (CTG) funded projects that change envir-
onments and systems to support healthy living (www.cdc.gov/
communitytransformation). The King County, Washington, CTG
focused on changes across sectors in geographic areas with health
inequities. In one project, a large, racially diverse, suburban school
district applied for and received funding to support its food ser-
vice staff in implementing choice architecture strategies (21).
Kitchen managers and staff from secondary schools selected for
the intervention participated in an initial workshop in April 2013
that was facilitated by a nationally recognized expert on behavior-
al economics. The half-day training presented evidence-based be-
havioral economics principles for changing school lunchrooms
(www.smarterlunchrooms.org). Strategies presented included dis-
playing items in attractive containers, offering precut fruit, using
creative names, using signage, placing items strategically (eg, at
eye-level and/or in multiple places), and having staff prompt stu-
dents (Figure 1).
Figure 1. Displays from a behavioral economics intervention on the effects on
food  choices  and  food  consumption  in  middle-school  and  high-school
cafeterias, King County, Washington, 2013–2014.
 
At the beginning of the 2013–2014 school year, a technical team
(district  dietitian,  kitchen  manager  “leader,”  university-based
school nutrition specialist, and CTG project lead) assisted the kit-
chen  managers  in  developing  work  plans  based  on  strategies
covered in the training. The team provided implementation sup-
port throughout the school year through site visits and telephone
calls (one per school per month, on average). At a second half-day
workshop for participants in October 2013, the content expert re-
viewed principles and strategies and facilitated discussion of suc-
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cesses and challenges. The project budget included up to $2,000
per school for promotional materials and supplies such as fruit
bowls; several schools purchased larger equipment (eg, milk cool-
ers, salad bars).
Study design and sampling strategy
For this quasi-experimental study, we compared student selection
and consumption of fruit (eg, 100% orange or apple juice, apples,
grapes, applesauce), vegetables (eg, roasted or par-fried potatoes,
side salads, carrots), and low-fat white milk (LFW) at the begin-
ning and end of the school year in 6 intervention and 5 comparis-
on schools from the same district.
Based on CTG’s health equity goals, the district’s nutrition ser-
vices department selected the secondary schools in the district
with the highest rates of free and reduced-price lunch eligibility
(FRPE) to participate in the intervention (3 middle and 3 high
schools). The district’s remaining 3 middle and 2 high schools
comprised the comparison group.
Data were collected during one visit to each school cafeteria (all
lunch periods) in September and October of 2013 at the beginning
of the intervention and late in the intervention in May 2014 (eg, 2
total visits for each school). Kitchen managers selected visit dates
from several  offered  by  the  data  collection  team.  Lunchroom
tables were numbered and selected using a random number gener-
ator. As students sat at selected tables with lunch trays, trained
data collectors asked for students’ verbal consent to observe their
lunch selections (one tray per student). Food items not part of the
school meal were not evaluated. Data collectors observed as many
trays  as  time allowed using a  predetermined recruitment  path
based on table set-up. The data collection team was larger at fol-
low-up, resulting in a larger sample size.
Data collection
Using validated and reliable methods (22,23), data collectors ob-
served the type and quantity of items selected by each student,
noted this on a data collection card, and taped the card to the stu-
dent’s tray. The data collector asked the student to take their tray,
with all remaining packaging and uneaten food, to a labeled rack
once finished eating. There,  data collectors removed the cards
from trays and estimated the remaining proportion of each food
item  in  25%  increments  using  displayed  reference  portions.
Serving sizes were standard for each item type. Made-to-order
entrée salads were excluded from analysis since they were only
offered at follow-up. The University of Washington institutional
review board approved the study protocol.
 
Data analysis
We addressed 5 categories of targeted healthy food and beverages:
fruit including and excluding juice; vegetables including and ex-
cluding potatoes; and LFW milk. For each student, the numbers of
healthy items selected (eg, juice carton, bag of grapes) in each cat-
egory were summed to create one “items selected” variable per
category. Likewise, we created 5 “amount consumed” variables in
each category by subtracting the sum of all proportions of uncon-
sumed selected items from the total number of items selected for
each student.
Aggregating these student-level variables, we calculated 1) the
proportion of students who selected any fruit, vegetable, or LFW
milk; 2) the proportion of students who consumed any, defined as
25% or more fruit, vegetable, or LFW milk; 3) the average num-
ber of fruit, vegetable, or LFW milk items selected per student;
and 4) the average number or amount of fruit, vegetable, or LFW
milk items that students consumed. Items recorded as selected but
for which no expected evidence remained (ie, milk carton) were
included in selection but not consumption analyses. We examined
consumption among the full sample and subsamples of students
who  selected  items  (eg,  for  fruit  consumption,  entire  student
sample, and the sample of students who selected fruit).
We applied a difference-in-difference approach to measure the av-
erage intervention effect. This approach assessed how the inter-
vention schools performed relative to the comparison schools by
comparing the change experienced by each of the 2 groups from
baseline to follow-up. We used bivariate analyses (t tests and tests
of differences in proportions) to assess differences between groups
at baseline and follow-up for each variable, and differences in
means and proportions between points in each group. We per-
formed ordinary least squares regression analyses to obtain simple
difference-in-difference estimates and standard errors for each
continuous variable. We also used linear probability models for
binary dependent variables, indicating whether a student selected
or consumed any of the particular food items. We conducted re-
gression analyses using models that adjusted for school-level cov-
ariates (ie, middle school versus high school, proportion of FPRE
students, and proportion of white students). Data were analyzed
using Stata version 13 (StataCorp LP). Significance was set at P <
.05 for all tests.
Results
Intervention schools had greater proportions of student FRPE (by
design) and African American and Hispanic students (Table 1).
On the basis of being perceived by kitchen managers as most feas-
ible and effective in promoting student selection, displaying fruits
and vegetables in attractive ways and using signage to promote
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healthy foods sliced fruit were the strategies most often tried (Fig-
ure 2). All intervention schools reported displaying fruit and ve-
getables in attractive ways; 2 reported making LFW milk more
visible than chocolate, and none reported creating “grab and go”
meals.
Figure 2. Number of kitchen managers (N = 6) in intervention schools who
tried 13 behavioral  economics strategies, intervention on effects on food
choices and food consumption in middle-school and high-school cafeterias,
King County, Washington, 2013–2014.
 
Nearly all students (93%) invited to participate in the study con-
sented to do so;  students  returned 88% of trays with cards at-
tached for assessment. Data for 2,309 trays were included in ana-
lyses.  At baseline,  416 intervention and 486 comparison trays
were assessed. At follow-up, 734 were assessed for the interven-
tion group, and 673 for the comparison group. The comparison
group sample had a smaller proportion of assessed trays belong-
ing to female students at follow-up (Table 2).
Proportion of students selecting items
At baseline, selection of foods was similar between intervention
and comparison groups, except for the proportion of students se-
lecting vegetables including potatoes, which was higher for the
comparison group (Table 3). In both groups, fruit including juice
was the only category for which more than half of all students se-
lected an item. Less than one-quarter of students selected LFW
milk or vegetables excluding potatoes.
The proportion of students who selected fruit excluding juice and
vegetables including potatoes increased significantly in interven-
tion schools from baseline to follow-up (Table 3). Patterns were
mixed for the comparison group, with a significant increase in the
proportion of students selecting vegetables that included potatoes,
but decreases in the proportion of students selecting fruit includ-
ing juice and vegetables excluding potatoes.
 
The change in proportions of students selecting the items from
baseline to follow-up was significantly greater for the intervention
group for fruit including juice, fruit excluding juice, and veget-
ables excluding potatoes, though the difference-in-difference for
vegetables excluding potatoes did not remain significant in adjus-
ted analyses.
Proportion of students consuming items
At baseline, consumption of foods was similar between interven-
tion and comparison groups, except for the overall proportion of
students  consuming vegetables  including potatoes,  which was
higher for comparison group students, and the proportion of stu-
dents selecting fruit including juice and consuming it, which was
higher for the intervention group (Table 3). In both groups, fruit
including juice was the only category for which more than half of
all students consumed an item. Consumption among students se-
lecting items was high. Less than one-quarter of students con-
sumed any LFW milk or vegetables excluding potatoes.
The proportions of intervention school students consuming any of
the items increased significantly for fruit excluding juice and ve-
getables including potatoes, and LFW milk. For the comparison
group, the only significant change was an increase in the propor-
tions of students consuming vegetables including potatoes. Among
students selecting the items, the proportion of intervention school
students consuming fruit excluding juice and vegetables exclud-
ing potatoes increased significantly; proportions of comparison
group students consuming foods increased significantly across all
categories.
Across  all  students,  the  change in  proportions  of  intervention
school students from baseline to follow-up consuming fruit ex-
cluding juice was significantly higher than that of comparison
school  students.  When restricted to  students  who selected the
items, the comparison group had significantly increased consump-
tion of fruit including juice.
Quantity of items selected by students
The average numbers of items selected by students at baseline
were not significantly different between intervention and compar-
ison groups, with the exception of vegetables including potatoes,
which was higher in comparison schools (Table 4). Students in
both groups selected the greatest quantity of items from the fruit
including juice category.
Between  baseline  and  follow-up,  students  in  the  intervention
schools selected significantly more items in 3 of the 5 categories:
fruit including juice, fruit excluding juice, and vegetables includ-
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ing potatoes. For the comparison group, only the change in num-
ber of vegetables including potatoes selected increased signific-
antly.
The increase in the mean number of items selected by students
was significantly greater for the intervention than the comparison
group for fruit including and excluding juice.
Quantity of items consumed by students
The average numbers of items consumed by students at baseline
were not significantly different for intervention versus comparis-
on groups with the exception of vegetables including potatoes,
which was higher in comparison schools (Table 4). Students in
both groups consumed the greatest quantity of items from the fruit
including juice category.
The  quantity  of  items  consumed  by  intervention  students  in-
creased significantly for fruit excluding juice and vegetables in-
cluding potatoes. Changes in the average number of items con-
sumed by students in the comparison group were significant only
for vegetables including potatoes. When restricted to those who
selected the items, the proportion of intervention students eating
items in any category did not change; the proportion of comparis-
on group students consuming fruit excluding juice and vegetables
including and excluding potatoes increased significantly.
Intervention group students had a greater increase than comparis-
on group students in the amount of fruit excluding juice eaten, but
the difference-in-difference did not remain significant in adjusted
analyses. When restricted to students who selected the items, stu-
dents in the comparison group had a significantly greater change
in average consumption of fruit excluding juice and vegetables in-
cluding potatoes than intervention school students.
Discussion
We measured treatment effects of a year-long behavioral econom-
ics intervention implemented by kitchen managers in secondary
school cafeterias. The intervention encouraged more students (eg,
a greater proportion of students) to choose fruit and fruit juice and
encouraged those students to take a greater quantity of fruit and
juice items, but to have limited effects on healthy food consump-
tion. Estimates suggest that 9% and 16% more students exposed to
choice architecture selected fruit (including and excluding juice,
respectively)  and more fruit  items compared with comparison
schools. Fruit consumption effects were more limited. Although
12% more students in the intervention group consumed some fruit
(excluding juice) compared with the −2% change in the comparis-
on schools, they did not consume a greater amount on average. In
some analyses restricted to students who had selected specific
items, fewer students exposed to the intervention ate those fruit or
vegetables, or they ate less of them. There were no other changes
in selection or consumption of vegetables or LFW milk attribut-
able to the intervention. From an overall student population per-
spective, while more intervention students consumed fruit exclud-
ing juice,  there  was  no significant  increase  in  the  amounts  of
healthy items consumed.
These mixed results align somewhat with those of other studies.
One short-term study of  behavioral  economics in 2 secondary
schools without a comparison group demonstrated similar results
in increased selection and consumption of fruit but also greater in-
creases in selection and consumption of nonstarchy vegetables
(19).  Another longer-term randomized clinical  trial  found that
choice architecture alone increased selection but not consumption
of fruit or vegetables (17). Several studies indicate that encour-
aging students to voluntarily take and drink unflavored milk is of-
ten challenging (17,24). Other studies also indicate that fruit may
be  more  easily  promoted  than  vegetables  among  children
(16,25,26).
That consumption improved more among comparison group stu-
dents in some cases is worth further exploration. Our results indic-
ate that choice architecture may increase healthy choices but that
such choices do not necessarily lead to consumption (17). Taste
preferences may play a greater role, and preferred foods like fruit
may be more likely to be eaten once selected. Research shows that
offering a greater variety of fruit and vegetables (16,26) and im-
proving taste or quality (17) can increase consumption. More re-
search is needed to develop interventions that affect consumption
once a food is chosen.
Interest in behavioral economics to enhance child nutrition pro-
grams has increased with the backing of the US Department of
Agriculture,  which  administers  federal  school  meal  programs
(8,10,27). Many US schools now use these strategies (28). Des-
pite  this  interest  and  compelling  data  on  particular  strategies
(13,15,16,18–20,29), little is known about the best way to achieve
broad, sustainable, and effective implementation of choice archi-
tecture in school cafeterias. Additional evaluations are needed to
assess how school lunch professionals translate research know-
ledge into practice, as well as particular strategies. For example,
kitchen managers may find strategies easier to apply to fruit and
vegetables than to LFW milk as evidenced by the strategies tried
in this study. Also, certain strategies may influence student selec-
tion and consumption differently.
Our study’s strengths include its comparison group design, large
sample size, year-long duration, implementation by food service
staff, and reliance on objective observational data for selection and
consumption. Our study also has limitations. Schools were not
randomly assigned to groups, nor were they equivalent at baseline,
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though use of adjusted difference-in-difference analyses helped
address these shortcomings. Managers from the comparison group
may have heard about and tried intervention strategies. Although
lunch menus varied across days of data collection and seasonality
may have influenced results, the types of fruits, vegetables, and
milk  offered  were  similar  across  all  schools  and  at  both  time
points. As with other plate waste studies (6), some data were lost
when students threw away their food or packaging or took it out of
the cafeteria.
School nutrition services aim to operate fiscally solvent, healthy,
and appealing meal programs. These findings can help school nu-
trition  and  public  health  stakeholders  understand  how  subtle
changes in cafeteria environments made by food service staff in-
fluence students. Our findings add to the evidence that behavioral
economics–based choice architecture may promote student selec-
tion of some healthy foods in a readily implemented way, but they
also raise questions about whether it can increase consumption of
these foods.
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Tables
Table 1. Characteristics of Schools Enrolled in Cafeteria Intervention Study, by Intervention and Comparison Group, King County, Washington, 2013–2014
Characteristic
Study Schoolsa
Intervention Group (n = 6) Comparison Group (n = 5) P Value
Average number of students enrolled in each schoola 1,026 1,219 .68
Average percentage of students eligible for FRPEb 58.3 35.3 .005
Average percentage of student body, by racea
American Indian/Alaska Native 0.6 0.7 .23
Asian 17.8 15.8 .68
Black/African American 14.6 9.2 .04
Hawaiian/other Pacific Islander 3.1 1.7 .06
White 33.6 50.9 .06
Two or more races 7.3 8.6 .24
Average percentage of student body by ethnicity, % Hispanica 23.0 13.1 .01
Abbreviation: FRPE, Free and Reduced Price Lunch eligibility.
a Data from Washington State Office of Superintendent of Public Instruction, December 2013 Enrollment Reports.
b Data from the 2013–2014 Washington Public School Free and Reduced Price Meal Eligibility report for October 31, 2013.
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Table 2. Differences in Participants Enrolled in Cafeteria Intervention Study, by Baseline Group and Follow-Up Group, King County, Washington, 2013–2014
Characteristic
Study Participants
Baseline Difference,
P Valuea
Follow-Up
Difference,
P Valuea
Baseline
(n = 416), No. (%)
Follow-Up
(n = 734), No. (%)
Baseline
(n = 486), No. (%)
Follow-Up
(n = 673), No. (%)
School level
Middle school 239 (57) 394 (54) 265 (55) 378 (56)
.38 .35
High school 177 (43) 340 (46) 221 (45) 295 (44)
Sex
Female 161 (39) 335 (46) 205 (42) 245 (36)
.52 <.001Male 223 (54) 360 (49) 249 (51) 368 (55)
Unrecorded 32 (8) 39 (5) 32 (7) 60 (9)
a Differences in frequencies between intervention and comparison groups at baseline and follow-up were assessed using χ2 t tests.
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Table 3. Differences in Proportion of Students Selecting and Consuming Foods, Cafeteria Intervention Study, King County, Washington, 2013–2014
Food Category
Within Groupsa
Between Groupsa,bIntervention Group Comparison Group
Proportion
(No.) at
Baseline
Between
Baseline and
Follow-Up Proportion
(No.) at
Baseline
Between
Baseline and
Follow-Up
Baseline
Diff, P
Between Baseline and Follow-Up
(Diff-in-Diff)
Diff P Diff P Unadj P Adjc P
Students’ selecting any
Fruit, including juice 0.84 (416) 0.04 .09 0.88 (486) −0.05 .02 .07 0.09 .004 0.09 .004
Fruit, excluding juice 0.30 (416) 0.12 <.001 0.33 (486) −0.05 .06 .39 0.17 <.001 0.16 <.001
Vegetables, including potatoesd 0.38 (416) 0.28 <.001 0.49 (486) 0.24 <.001 .001 0.04 .30 0.03 .30
Vegetables, excluding potatoes 0.19 (416) 0.02 .39 0.20 (486) −0.05 .03 .69 0.07 .04 0.05 .11
Low-fat white milk 0.11 (416) 0.04 .06 0.15 (486) 0.02 .42 .11 0.02 .47 0.02 .55
Students consuming anye
Fruit, including juice 0.79 (371) 0.02 .35 0.80 (435) −0.02 .45 .79 0.04 .23 0.04 .24
Fruit, excluding juice 0.19 (393) 0.12 <.001 0.23 (457) −0.02 .40 .17 0.14 <.001 0.14 <.001
Vegetables, including potatoesd 0.34 (416) 0.28 <.001 0.42 (486) 0.27 <.001 .01 0.01 .81 0.00 .92
Vegetables, excluding potatoes 0.14 (416) 0.05 .05 0.14 (486) −0.01 .62 .78 0.06 .07 0.04 .20
Low-fat white milk 0.09 (411) 0.04 .03 0.12 (478) 0.02 .23 .10 0.02 .56 0.01 .66
Students consuming any (of those who selected)f
Fruit, including juiced 0.96 (305) −0.02 .18 0.92 (378) 0.03 .05 .02 −0.05 .01 −0.05 .02
Fruit, excluding juice 0.74 (102) 0.11 .02 0.81 (130) 0.11 .01 .19 −0.01 .93 −0.01 .89
Vegetables, including potatoes 0.90 (158) 0.04 .06 0.87 (236) 0.09 <.001 .43 −0.04 .16 −0.05 .13
Vegetables, excluding potatoes 0.76 (79) 0.14 .003 0.68 (98) 0.15 .01 .27 −0.01 .92 0.03 .70
Low-fat white milk 0.85 (41) 0.03 .61 0.90 (63) 0.07 .03 .43 −0.04 .52 −0.04 .61
Abbreviations: adj, adjusted; diff, difference; unadj, unadjusted.
a Differences in proportions between group and time periods were assessed using proportions t tests. Positive values favor intervention group, and negative values
favor the comparison group.
b Difference-in-difference estimates were assessed using ordinary least squared regression.
c Results of models adjusted for school-level covariates (Free and Reduced Price Lunch eligibility, race, and school level).
d Significant differences between groups existed at baseline.
e The denominator for “students consuming” percentages vary for each cell and reflect cases with nonassessable data (eg, no juice cup on tray).
f The denominator for “students consumed (of those who selected)” varies for each cell and reflects only cases that selected items from that category with assess-
able data.
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Table 4. Differences in Mean Number of Foods Selected and Consumed by Students, Cafeteria Intervention Study, King County, Washington, 2013–2014
Food Category
Within Groupsa
Between Groupsa,bIntervention Comparison
Mean No. (n),
Baseline
Between Baseline
and Follow-up
Mean No. (n),
Baseline
Between Baseline
and Follow-up
Baseline
Diff, P Unadj
Between Baseline and Follow-
up (Diff-in-Diff)
Diff P Diff P P Adjc P
Items selected
Fruit, including juice 1.13 (416) 0.16 <.001 1.16 (486) −0.05 .21 .40 0.22 .001 0.21 .001
Fruit, excluding juice 0.32 (416) 0.15 <.001 0.35 (486) −0.03 .32 .39 0.18 <.001 0.17 <.001
Vegetables, including
potatoesd
0.46 (416) 0.32 <.001 0.58 (486) 0.29 <.001 .006 0.03 .60 0.01 .89
Vegetables, excluding
potatoes
0.21 (416) 0.01 .60 0.22 (486) −0.05 .05 .88 0.06 .09 0.04 .24
Low-fat white milk 0.11 (416) 0.04 .07 0.15 (486) 0.01 .51 .11 0.02 .45 0.02 .51
Items consumede
Fruit, including juice 0.94 (371) 0.08 .08 0.95 (435) 0.01 .84 .76 0.07 .25 0.07 .30
Fruit, excluding juice 0.17 (393) 0.11 <.001 0.19 (457) 0.03 .31 .45 0.08 .04 0.08 .05
Vegetables, including
potatoesd
0.35 (416) 0.23 <.001 0.43 (486) 0.27 .00 .04 −0.04 .39 −0.06 .21
Vegetables, excluding
potatoes
0.13 (416) 0.02 .48 0.11 (486) 0.00 .79 .47 0.02 .48 0.01 .83
Low-fat white milk 0.08 (411) 0.03 .07 0.11 (478) 0.02 .27 .13 0.01 .65 0.01 .72
Items consumed (of those who selected)f
Fruit, including juice 1.14 (305) 0.04 .41 1.09 (378) 0.08 .06 .30 −0.04 .53 −0.05 .45
Fruit, excluding juice 0.64 (102) 0.11 .09 0.65 (130) 0.29 <.001 .82 −0.18 .04 −0.19 .03
Vegetables, including
potatoes
0.92 (158) −0.03 .45 0.88 (236) 0.10 .01 .43 −0.13 .03 −0.14 .02
Vegetables, excluding
potatoes
0.69 (79) 0.00 .96 0.57 (98) 0.15 .03 .14 −0.14 .13 −0.12 .19
Low-fat white milk 0.77 (41) 0.00 .96 0.80 (63) 0.06 .25 .67 −0.06 .46 −0.05 .60
Abbreviations: adj, adjusted; diff, difference; prop, proportion; unadj, unadjusted.
a Differences in means between group and time periods were assessed using proportions t tests. Positive values favor intervention group, and negative values fa-
vor the comparison group.
b Difference-in-differences estimates were assessed using ordinary least squared regression.
c Results of models adjusted for school-level covariates (Free and Reduced Price Lunch eligibility, race, and school level).
d Significant differences between groups existed at baseline.
e Cases for “items consumed” averages excluded cases with nonassessable data (eg, no juice cup on tray).
f Cases for “items consumed (of those who selected)” include cases which selected items from that category with assessable data.
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